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NEBULIZER FOR LIQUIDS 

The Invention refers to a nebulizer for liquids, perfumes and similar products, 
particularly suitable for temporary application to recipients containing the liquid 
to be delivered. 

As known, liquids, and in particular perfumes and similar products, can be 
nebulized by increasing the pressure of the liquid to be delivered by passing It 
through a nozzle equipped with holes gauged in relation to the density of the 
liquid to be delivered and the degree of nebulization to be obtained. 
To do this, special devices, called "nebulizers", are used which are temporarily 
applied to the recipients containing the liquid to be nebulized and are activated 
manually by the user. 

These nebulizers generally include a hollow body with a compression chamber 
for the liquid communicating with a suction duct inserted in said liquid, whose 
opening/closing is controlled by means of valves. A sealed piston in a sliding 
configuration coupled to the hollow body that moves in a contrasting manner 
with the elastic means, compresses and sucks the liquid contained in the 
compression chamber. 

Intemally, the sealed piston is equipped with a tubular chamber that 
communicates on one side with the compression chamber and on the other, 
through a choke, with a delivery duct for the liquid equipped with a nozzle. 
A stopper plug, sliding elasticaiiy inside the tubular chamber, opens/closes the 
choke and allows the liquid to flow. 

From an operative viewpoint, the user, by activating the piston, closes the 
valves, loads the elastic means and compresses the liquid contained In the 
compression chamber, gradually increasing its pressure. 
The pressure is discharged on the stopper plug until the choke opens, allowing 
the pressurised liquid to reach the nozzle. 

After completing the delivery operation, the elastic means returns the piston to 
the initial position, generating a vacuum within the compression chamber, 
opening the valves and sucking the liquid, preparing the nebulizer for the next 
delivery operation. 

The main problem with the nebulizers as described is that the elastic means 
used to make the movement of the sealed piston and the stopper plug 
smoother, consists of metallic helical springs. This makes it difficult to recycle 
the nebulizer because the metallic parts must first be separated from the 
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plastic parts. 

The need for such a separation significantly increases the cost of the entire 
recycling process and sometimes making it economically unfeasible. 
On the other hand, replacing the metallic springs with various types of elastic, 
non-metallic materials creates some problems since, as known, metallic 
springs have a response curve that is almost linear, as illustrated in fig. 1. 
while similar elastic non-metallic elements have a non-linear and asymmetrical 
response curve, as shown in fig. 2. 

Furthermore, such elastic elements have a compression curve R that is 
different from the expansion curve D. thus significantly increasing the 
complexity in creating elements with characteristics that are similar to those of 
the metallic helical springs. 

In particular, to obtain an elastic force with the required intensity D during the 
expansion phase, the user must generate a greater force R during the 
compression phase. 

The purpose of this invention is to solve the aforementioned problems, 
in particular, the purpose of this invention is to build an all-plastic nebulizer. 
The previously mentioned purposes can be achieved by a nebulizer for liquids 
equipped with devices to be coupled to the neck of a recipient containing the 
liquid to be delivered, that in accordance with the main claim includes: 

- at least one hollow body, that at the top consists of a compression chamber 
for said liquid; 

- at least one suction duct for said liquid at least partially immersed in said 
liquid, communicating with said compression chamber. 

- valves installed downstream from said liquid suction duct to close/open said 
suction duct; 

- a first sealed piston coupled in a sliding configuration to said hollow body, 
equipped intemally with a tubular chamber that communicates through a 
communication duct with said compression chamber and by means of a 
choke with a liquid delivery channel, and said delivery channel being 
equipped with a nozzle to nebulize said pressurised liquid; 

- a stopper plug sliding inside said tubular chamber that moves in a 
contrasting manner with the elastic means to close/open said choke; 

- a second set of elastic means installed between said hollow body and said 
sealed piston; 
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for which the first set of elastic means is built with non-metallic material. 

The advantage of this invention is that it reduces the number of elements 

comprising the nebulizer with respect to the known types. 

Another advantage of the invention is that it improves the nebulization of the 

liquid with respect to the known types of nebulizers. 

The aforementioned purposes and advantages will be highlighted in greater 
detail in the description of a preferred version provided as a non-limiting 
example and represented in the drawings where: 

- fig. 1 represents a Cartesian diagram of the compression/force generated 
by a known type of metallic helical spring; 

- fig. 2 represents the elastic response of an elastic element similar to the 
element shown in fig. 1, built with an elastomer material: 

- fig. 3 represents a partial cross-section of a nebulizer, the subject of this 
invention, applied to a recipient; 

- figs. 4 and 5 represent executive an-angements of an item of the nebulizer 
shown in fig. 3; 

- fig. 6 represents a layout of an element comprising the nebulizer shown in 
fig. 1; 

- fig. 7 represents a cross-section of the element shown in fig. 6; 

- fig. 8 represents the nebulizer shown in fig. 3 during an operating phase; 

- fig. 9 represents the nebulizer shown in fig. 3 during another operating 
phase; 

- fig. 10 represents the nebulizer shown in fig. 3 during a subsequent 
operating phase; 

- fig. 1 1 represents an arrangement of the nebulizer shown in fig. 3; 

- figs. 12 and 13 represent a cross-section of the operating phases of the 
nebulizer shown In fig. 10; 

- fig. 14 represents an executive arrangement of the nebulizer shown in fig 

10. 

The nebulizer described in this invention, particulariy suitable for perfumes and 
similar products, is represented in fig. 3 where it is indicated overall with 1 at 
neck O of a recipient C containing a liquid L to be delivered and includes a 
hollow body 3 that at the top consists of a liquid compression chamber 4 which 
communicates with the interior of the recipient C, through a suction duct 5 
immersed in the liquid L. 
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Valves, indicated overall with 6, are installed downstream of the suction duct 5 
and are used to open/close it during the various operating phases of the 
nebulizer 1 . 

The first sealed piston 7 is coupled in a sliding configuration to the hollow body 
3 and is equipped internally with a tubular chamber 8 which, through a 
passage way 9, communicates with the compression chamber 4 and by means 
of a choke 10, communicates with a delivery channel 1 1 for the liquid L with a 
nozzle 12 to nebulize said liquid L. 

A stopper plug 13 is coupled in a sliding configuration to the interior of the 
tubular chamber 8 and moves in a contrasting manner with the first set of 
elastic means 14 to open/close the choke 10. 

A second set of elastic means 15 installed between the hollow body 3 and the 
sealed piston 7 is loaded during the liquid L compression phase and, once 
delivery has been completed, allows the sealed piston 7 to return to the resting 
position with an elastic movement. 

According to this invention, the first set of elastic means 14 must be built with 
non-metallic elastic materials, for instance elastomers, such as themioplastic 
rubber. 

It is important to note that, thanks to the geometry of the elastic element, 
different elastic responses can be obtained. In fact, it basically has a cylindrical 
shape but, based on another executive an-angement, can also be spherical 
14a, as shown in figs. 4 and 5. 

In particular in the executive arrangement shown in fig. 5, a spherical 
elastomer element 14a is shown which is placed in contact with the sealed 
piston 7 by means of a projection 16 for which a sudden elastic yield can be 
obtained at the critical force. As a consequence, there is an almost step-like 
elastic response. 

In fact, the points of contact between the elastomer 14a and the tubular 
chamber 7, combined with the geometric shape of the elastomer, help to 
determine the development of the elastic response curve. 
For what concerns the second set of elastic means 15. it consists of a 
compression spring 17 made with plastic material having, in the preferred 
version, a truncated conic shape but that, according to additional shapes, can 
also be, for example, cylindrical. 

Finally, it should be noted that the perimeter of the compression spring 17 has 
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a spiral ribbing 18 tiiat guarantees the necessary elastic performances at said 
spring. 

For what concerns the valves 6, they include a valve element installed near the 

bottom of the compression chamber 4, represented in detail in figs. 6 and 7. 

designed to close/open the suction duct 5 of the liquid L. 

It consists substantially of a main flat body 20 that on the exterior has 

projecting elastic spokes 21 that are coplanar to it in what is basically a spiral 

shape. 

From an operative viewpoint, the user loads the compression spring 17, as 
shown in fig. 8. by exerting pressure P on the first sealed piston 7 and pushes 
the main body 20 against the walls of the compression chamber 4. The main 
body 20 closes the suction duct 5, allowing the piston 7 to compress the liquid 
L inside the compression chamber 4. 

The pressure, increasing gradually, is discharged through the communication 
duct 9 on the stopper plug 13 that, in turn, compresses the elastomer 14. 
When the pressure of the liquid L inside the compression chamber 4 exerts a 
force on the stopper plug that is slightly greater than the critical force, the 
elastomer 14 contracts and the stopper plug 13 slides vertically toward the 
bottom, opening the choke 10 and thus allowing the pressurised liquid L to 
reach the nozzle 12. as can be seen in the detail shown in fig. 8. 
After the first sealed piston 7 reaches the bottom of the compression chamber 
4. as can be seen in fig. 9. it is released by the user, thus temiinating the 
delivery phase. 

Once delivery has been completed, as shown in detail in fig. 10, the 
compression spring 17 retums the sealed piston 7 to its initial position, 
generating a vacuum inside the compression chamber 4. 
This vacuum lifts the main body 20 and opens the suction duct 5. allowing the 
liquid L to flow within the compression chamber 4 and preparing the nebulizer 
1 for the next delivery operation. 

Tests performed have indicated that the elastic response of the elastomer 
element 14. as previously mentioned, is very close to the step and thus the 
choke 10 opens and closes rapidly and allows nebulizer 1 operation to 
approach the ideal operating condition. 

An executive arrangement of the nebulizer that is the subject of the invention 
Indicated with 100 is shown in detail in fig. 1 1 and differs from the pervious one 
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owing to the different construction of the valves 6 designed to open/close the 
suction duct 5 for the liquid L. 

In particular, such valves 6 consist of a second sealed piston 23 that is solidly 
joined to the first sealed piston 7. coupled in a sliding configuration to a suction 
chamber 22 built along the extension of the compression chamber 4, installed 
between the latter and the suction duct 5 for the liquid L. 
Figures 12 and 13 demonstrate the similar operating phases of the executive 
arrangement of the nebulizer of fig. 1 1 . 

Another executive arrangement, represented in fig. 14. and indicated overall 
with 101, shows how the suction duct 5 for the liquid L can be closed during 
the compression phase by using a diaphragm 24 that adhering to the stem 25 
of the second sealed piston 23, guarantees the seal necessary for 
compression and suction of the liquid L. 

Any invention described with reference to the attached figures may be subject 
to constructive changes that fall within the claims and thus is protected by this 
patent. 
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CLAIMS 

1) Nebulizer (1, 100, 101) for liquids equipped with devices for coupling 
(2) to the neck (O) of . a recipient (C) that contains said liquid (L) to be 
delivered, including: 

5 - at least one hollow body (3), that at the top consists of a compression 
chamber (4) for said liquid (L); 

- at least one suction duct (5) for said liquid at least partially immersed in 
said liquid (L), communicating with said compression chamber (4); 

- valves (6) installed downstream of said suction duct (5) for the liquid (L) to 
10 close/open said suction duct (5); 

- a first sealed piston (9) coupled in a sliding configuration to said hollow 
body (3), equipped internally with a tubular chamber (8) that communicates 
through a communication duct (9) with said compression chamber (4) and 
by means of a choke (10) with a delivery channel (11) for the liquid (L). and 

15 said delivery channel (11) being equipped with a nozzle (12) to nebulize 
said pressurised liquid (L) ; 

- a stopper plug (13) sliding inside said tubular chamber (8) that moves in a 
contrasting manner with the first set of elastic means (14) to close/open 
said choke (10); 

20 - a second set of elastic means (1 5) installed between said hollow body(3) 
and said sealed piston (7); 
characterised by the fact that said first set of elastic means (14) is built with 
non-metallic materials. 

2) Nebulizer (1, 100. 101) according to claim 1) characterised by the 
25 fact that said non-metallic materials are elastomers. 

3) Nebulizer (1. 100. 101) according to claim 1) characterised by the 
fact that said elastic means (15) consist of a compression spring (17) made 
with plastic material. 

4) Nebulizer (1, 100. 101) according to claim 3) characterised by the 
30 fact that said compression spring (1 7) has a truncated conic shape. 

5) Nebulizer (1. 100. 101) according to claim 3) characterised by the 
fact that said compression spring (17) has a cylindrical shape. 

6) Nebulizer (1. 100, 101) according to claim 3) or 4) or 4) 
characterised by the fact that said compression spring (17) has at least one 

35 spiral ribbing (18) along the perimeter. 
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7) Nebulizer (1) according to claim 1) characterised by the fact that 
said valves (6) include a valve element installed in proximity to the bottom of 
said compression chamber (4) and designed to close said suction duct (5) for 
the liquid (L). 

8) Nebulizer (1) according to claim 7) characterised by the fact that 
said valve element includes what is substantially a main flat body (20) 
equipped with projecting elastic spokes (21) which substantially are coplanar to 
it. 

9) Nebulizer (1) according to claim 8) characterised by the fact that 
said elastic spokes (21) have a spiral shape. 

10) Nebulizer (100, 101) according to claim 1) characterised by the 
fact that said hollow body (3) consists at the bottom of a suction chamber (22) 
built along the extension of said compression chamber (4), installed between 
the latter and said suction duct (5) for the liquid (L). 

11) Nebulizer (100, 101) according to claim 10) characterised by the 
fact that said valves (6) consist of a second sealed piston (23) coupled in a 
sliding configuration to said suction chamber (22) and solidly joined to said first 
sealed piston (7). 

12) Nebulizer (101) according to claim 11) characterised by the fact 
that said valves (6) consist of a diaphragm (24) solidly joined to the 
compression chamber (4) that adheres to the stem (25) of a second sealed 
piston (23) coupled in a sliding configuration to said suction chamber (22) 
solidly joined to said first sealed piston (7) when said nebulizer (1) is activated. 
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